aEcommcnDflTion 

TO THE AIR STAFF 

AN EARLIER RECONNAISSANCE 
SATELLITE SYSTEM 
CS) 


12 HOVewSER 1357 






SANTA MONICA 


0Ofipyia!Uc*t 

CALIFORNIA 


Hffnct TKIS JtATFPIAl C0»UtllS 

ArrECTiHt ;H*' 3-' tf ’ it ljKITJO 

STAUS Wfilh VH: f-il 

Uttr. TiTUt 16 UsSX„ StiTlUhJ 79? *ff{) ?fl4* 

n<c o\t or wkicm ih 

ANV g^MKEtl ro A7f dHAVTHUft^Ut FtOJON IS 
^fohr»r:fo it law. 


Tr 



CflfY Ml), 1 OP ?, COPIES ,S?Pt; 







la Novea'ber 1957 


Deputy Chief of Staff, Sereloimeiit 
Headquarters, tftilted States Air Force 
Kashlagtou 25 , 5* C* 

SUBJECf: AN EABLIES SECORHAISSJSNCE S/mLITB SSSfii 





In the H^t of recent e7ents, RAND has reTiewed aatioael end mili tary 
intelligence prohleas, exlati^ end proposed reconnaissance systess, and In 
particular, the oirrent tiSAJP satellite reconnaissance prograa (H3 IITL)* 

As a result of certain technical and conceptual hreahthrou^, it ie con¬ 
cluded that efficient satellite reconnaissance systems of conslderahle 
military worth can "be ohtalned earlier and more easily than those envisioned 
in the current 117L progrea* 


The systems proposed in this recosEiendatlon differ substantially froa the 
current UTD systeu concqpt* 

0 Bie proposed systems use a spin-stabilised payload stage. 

0 They use a transverse panoraaic csmera of essentially 
conventional design, fired to spin with the fiial stage, 
ahich scans across the line of fli^t. 

o Either the entire peylosd or the film is recovered. 


^3ie first of the proposed systems uses a 12-lneh cemera, carrying 50^* 
of 5-incii wide film. The extreaely short esgiosure time—l/liOOO see—eHm- 
inates the need of attaining a precise altitude, exact ima ge speed synchro¬ 
nization, difficult perforaance characteristics, and related problm. It 
wUI provide sharp photographs of about 60-rt ground resolution. Each ex¬ 
posure, coveting some 300 miles across the line of flight, slU photograph 
some 18,000 sq mi. The 500-ft roll vill cover some b,000,000 sq mi {almost 
half the S.U,} and show major targets, airfields, lines of coaaaunication, 
and urban and industrial areas. This satellite could weigh about 300 lb 
and be placed in a polar orbit at 180 ±35 miles altitude by a combination 
of rockets such as Thor plus second stage Vanguard plus a third stage small 
solid rocket similar to the Vanguard's third stage, A one-day operation ie 
envisaged, with recovery by command firing of a braking rocket on the l6th 
pass, so as to Impact in a predictable ocean area. 
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IThe aext, more aophisticsted, syatea wtild use a 36 -iiich camera, carry much 
more film, do more detailed recotmaisaance’-uith a ground resolution of 
about 20 feet. This system can possibly be Thor boosted. 

A third system—undoubtedly requiring Atlas-type boosting—would use a 
120-iach camera and would ha'fe very large film edacity. ®iis system will 
be able to acccmplish very bi(^ quality photo reconnaissance and, most im" 
portent, will do it better than any Air Force system now in dereloiinent or 
in prospect will be able to do in the 1960 ’s. 

The earliest and aic^lest of the several systems will collect at least as 
much information in its one-day operation as the "early” 1171 vehicle will 
in its useful life. 

Because of our belief that the first sjst® could be available about a 
year free start of work, the second in less than two years, end the third 
in about three years, we recCEsaead that the C, S. Air ibree begin work 
immedlat^y to accomplish this program. 

Success of this type of system should result In refocus of the present 
components of the II 7 L program to those tasks requiring the cosmunication 
link and cyclic talk-back facility of UTI*—warning, end dally surveilleaca 
of selected targets, being the principal high priority tasks requiring such 
an operation. Thus this new family of set^ites end the type of satellite 
at present schemed under II 7 L program would be urutually otsapleaentary and 
not competitive. 

Descriptive diagrams and more detailed discussion of the proposed system 
are contained In the attached appendix. A RASD Besearch MemorandiM, 
BH-2012, is also available. 

RAHD is actively engaged in further end more detailed studies supporting 
these proposals and wiU help in every way possible with the fulfillment 
of these objectives. 


P. R. CoUbohm 
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Sil$ appendix describee a recomtsiaGaiice satcYiXte syste;!} that votild ^ 
ba relatively slnsple in opemtioiij vonld be available quickly as cosparad 
vitli the cuiTent IITL progrsia^ end would ser/e an extremely useful 

A 

stilltaiy purpose* 5he eyatea would use a caaera of essentielly conven¬ 
tional desi^ in a relatively unsopliiaticated orbitlp^ veliiclc. A 

w 

launching date about one year frcEi the date of contract is contemplated. 

(Tne systea will produce pictm'en of a scale and resolution tiiat will 
yield valuable iutelligence infoiBatlon about large areas of the Scrviet 
Union-. 


1 . H E COlSlAl S aua^St ItEbSAIP l^^ 

Ihe need for better fidlitary intelligence on tlie tESR is acknouledged 

and aerial nbotogtepidc reccnrtaisoaace is certainly a prefen-ed sssans. 

for one things the area occwied by the Soviet Union and Its political 

■ 

satellites is ’.‘ory large end, for the sioet part, inaccessible except by 
overflight* Secondly, in the isnsdiate future it will be vital for us to 
know a great deal aliout the patterns of use, installation, and ccaceai* 
raent of Soviet ICBM's* Finally, it is essential that we have detailed 
Inforinatiou fixs: time to time on aircraft-missile phaslne In the ScfvLet 
Union, He must know the diameter and ctsiposition of these laa^or tlireats 
to our lives aj'.d secmlty. 


In describing airborne photographic I’econnaissauce systems, it is 
convenient, by way of developing on operational concept, to think in terms 


of four levels of recojuiaissai’.ce; A, £. C. and D. 

/ F ■■ 
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^' ' 'L&v^l A provldsB Xarg 9 <-are& search, measured la mHHoas of square 
miles. Level B is lliQlted<'Sre& search, meesured ia huadreds of thousands 
of square titles. Level C, specific-poiat-objective photograpliy, is 
lasasured in buadreds of square Kdles. And Level D, techiiical-intelligeEoe- 
objective photOEraphy, provides covei-ece in blocks tens of square lailes 
or less in size. 

Tije reconnaissance satellite system proposed penaits us to progress 
systccatically fnra Level A tovnrd Level D in a series of system ij^rove- 
Eisats. It vill first enable us to cover niUious of square niles of the 
Soviet felon us photogrephs of such a scale and resolution that 

slgnific&nt intelligence information can be obtained. Such Eisslons can 
be repeated frcEa tii 2 s to tins to reveal cev develqpsnts in the Soviet 
posture. Reconnaissance at Level A vill also be valuable in proi'lding 
infonaation on >^.ere to conduct sore detailed reconnaissance. Vhils the 
system vill not provide us vith vaming intelligence, it vill help us 

r 

estimate Soviet capabilities and identify certain Idnds of major targets, 

2. TBSgtiHHaA 

Tlte cenem proposed for tliis system Is a treLnsverse panorsE^c cemsra 
containing a 12 in. focal-length, higiily corrected f/3‘? Ians vhich covers 
a fairly nei’rcw angle of approadmately 20 degrees. Vldc-ai^e scanning is 
acconmlished by the expedient of inoviug the lens across the field during 
the eXDOSure time. 

For transverse flcanning of the ground from a satellite, tire camera 
must rotate around the longitudinal axis of the vehicle. For tills applica¬ 
tion It is proponed to rotate the entj.rc poylood stage vith tiie camera 
fiinily attached, thus generating a sweep across the line of fligiit. 
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It ifl not propoeod to rotate the camera wltiiin Its carrier. 

Pi(pji‘es la ffiid lb ehov the geometry of the esnera; iens^ and focal 

plane relationeliipB. The lens is moimted perpondlcnlar to the ctinler’s 

■ 

■ 

roll axis bellied a q^oarta vindow in the surface of the canler. T!ie lens 
images the ground on a fixed slit in front of the focal plane, the slit 
scr.lnc, in effect, as a very fast sJmtter. When the film is mocred 
during t'le scan exposure, at a rate exactly matching the image motion 
produced by paseege of the carrier over the gi'ound, a contlnous, shaip 

photograph is pioduced in the focal plane. During the portion of the 

% 

rotational period in vhich the lens does not 'sec' the gi'ouiid, the slit is 
capped and a measured length of film is rolled off the supply spool in 
readiness for the next exposure. At the same time, the last exposiire is 
wound up on the take-up spool. 

Hote that tlie transverse panoramic camera under discussion does 
not reqiiire the usual kind of attitude stabilijation necessary for cameras 
mounted in aircraft. The entire carrier rotates; t'nis is an ia^ortant 

I 

distLjictio:! between this proposal aiid other proposals for cetmera^cariTlnt; 
satellites* 

Spin Is Impoi’tecl to the payload stage to proditce the scan noccssarj^ 
for produciii^^ photographs aei'oae the lino of fiicht* In addition , Rpin 
impai^ted to the peylosid sta{;e Gtabilisea it in inertial space* Tliat Is, 
spin stabili?.ation server the twofold purpose of etabilialng the attitude 
of tl\e canero in space ml scanning the grouiid at tiie proper rate. 
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proper stabilized attitude of tbe ceinera in space is deterniined 
by the geography of the a^ea to be surveyed {see Fig. 2). The tretnan- 
dous area occupied by the Soviet Union and its political satellites has 

mFl 

its major axis in longitude; that is, the area is stretched out in longi-“' 
tude and coc^ressed in latltuda. Most of the territory we are interested 
irij from a reconnaissance standpoint, lies between hO degrees north and 
70 degrees Rorth. This fact turns out to be very fortunate as regards 
attitude stabilization, for it uteans that If the payload vehicle can he 

j 

stabilized in an attitude fcorlzontal to t!ie surface of the earth at 55 

M 

degi-ees ilorth—i.e., midway bsti-'ean the two latitudes—the canera will 
produce acceptable pictures over the entire distance fi’oa bO degrees north 
to 70 degrees itorth. {The ttatellite is considered to be on a polar 
orbit, an will be discussed below,) iJote from Fig. 2 tliat, when the 
payload stage is at bO degrees Rorth, the vertical, with respect to tlia 
long axis of tlie vehicle, is pointing back 15 degrees with respect to the 
earth; ut 'fO degrees Rorth, it points forward 15 degress. These angles 
result in very s mall errors in unccumensated image speed. Those errors 
can be completely dierei^rded in the photography, aa discussed below, 

Acotiier iegortant feature of the canera lies In the employiaent of a 
very high effective shutter speed, or short exposure time. This allova us 
to ignore fairly substantial clianges in altitude and uncompensated image 
speed, changes in vehicle velocity over the surface of the eai'tii, small 
angular rates and dieplacements, and other sucli effects which, in any 
customary reconnaissance vetilcle, would certainly ruin photographic quality. 

It appears, at first sl,;dit, that talUn;; photographs from a satellite 
moving at about l.;,000 sdlss per houi- would be an extraordijutrily difficult 
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Job because of Itnage blurring, tbe lack of sbarpnees, the lack of defi¬ 
nition, and hence the lack of informtion^therlng capacity < !Ms first 
inrpresfiion is not entirely erroneous. It is difficult to take pictures 
from an object laoving at high speed—-but not Impossible. It con be done 
If the image motion during ei^osurs is kept as small as possible, con¬ 
sistent vlth the requirements for definition. 

3M8 satellite reconnaissance system is not intended to get 
microscopic resolution at, say, levels of 100 lines per mlllimster. Ihe 
goal, believed to be fairly easily attainable, is a modest bO lines per 
mm of film resolutioD. Ihls compares vlth certain specialized reconnaissance 
systems nov in use. 

A statistic coisnoniy used in describing aerial reconnaissance aystems 
is ground resolution. Ground resolution is sickly the ground dimension 
that corresponds to one line of resolution in a focal plane. In this case 
a 12-ln. focal-length lens and t(0 linen per mm are being considered. Eius 
the width of a ground eletisnt produced or projected back on .the ground 
through the lens system is i/)fO chi as seen from a distance of 12 in. or 
500 mm. For tJie design altitude we have in mind here, the resolution is 
about Go ft. 

[Hie effective design shutter speed for this camera is l/itOOO second. 

This speed is obtained by proparly designing the slit described earlier, 
in conjunction with tlie film speed and rate of scon, or vehicle rotation. 


This exposure speed is consistent with tlio choice of film emulsion—called 
Pius-X Aerorccon—and tlie choice of lens speed, f/5.5. At the design 
altitude, about O ft of foiward motion ere produced during tiie exposure 
time of i/'iOOO sec while the vehicle if. inovin.g at 000 ft/sec. llUs Is 

l/lO of the basic H>-ft re.‘»*;lution eiericnt, and can be tolprated, in fact 
ignorrl. for lau o 'Fea of jihotv) iateroretation. 
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This extrejaely fast exposure time maltes it possible to Ipiore forward 
imace tEotlon; it also maiLCS It possil'le to l^piore altitude c!isu{;e 5 ^ 
probable anijider displacements, velocity vailatiorts, and eubstaiitial 
variations in film rate, 

3. m OKBII 

A polar orbit is prefen’ed, ^Jitb a fiilDC south fj-raa Fatrid: AF 8 or 

frOT Can^ Coohe. A deslfpi altitude acceptable to the camei'a is l8Cit35 

miles. Variations in altitude greater than 70 miles would not o.ely affect 

scale but result io chanc^is in tfie orbital period aaking it difficult to 

regidate cemora operations wit’’ pre-set ticing* If tJie satellite vent 

mitcli above 200 miles the braking rocket propellant veigjit vould have to be 
■ 

Increased and ground resolution votild be dep'aded. If lower altitudes vere 
used tl;e sate.llit 8 would encounter leidesiinble aerodynamic forces* 

Dig veicJit of the camsi'a and film isistallatlou ie about 8 o pounds. A 
total pciload weiglit of jOO pounds has been aelected, leaving about 220 
pounds for payload structural cco^iiejits, i'e-enti 7 CQating,-fcrakiii 5 --rocI:et 
or jpellento, batteries to opei-ate the film mechaniSBj beacon and transponder 
end esGocietcd gear necessary to operate the camei'a snd recover the package. 
It 'inigUt be noted at tiila poiJit tiiat the power retiuiiusent for ti'-e caasra 


is conservalively eatiinated at 100 watt-hours, which can be provided by a 
few pounds of batteries. Tabic 1 cimmcrizec the payioad-Gtecc weights. 

With respect to total time in orbit, a l-day operation is enviseijcd. 

In one day the satellite will malte about 16 revolutions around the earth, 
six or seven of which wouM occur over the Soviet Onion. The camera carries 


a ^OO'foot film load, whicii will penait 3W eiposurcs at a film speed of 
ahouf; 23 I'lchec per secend, 'Ibe payload rotates a!, about 20 revolutions 
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per minute, with the camera timed to make an exposure every 
third revolution. 

Each exposure will produce a picture covering some 
18,000 square miles on the ground. Each pass over the 
Soviet Union will cover about 3/4 million square miles on 
the ground, or nearly half the total land area of the Soviet 
Union. Figure 3 is a schematic representation of a d”day 
operation. 

The booster coabirtUtion proposed for the early 

r 

reconnaissance satellite is the Thor IRBM and the second 
stage of Vanguard, with a small solid rocket, similar to the 
third stage of vanguard, to provide a final orbital 
increment. The propulsion is thus provided by a liquid- 
liquid-solid combination. Table 2 is a summary of vehicle 
weights. 

From a preliminary structural investigation it appears 
that rhe Thor airframe and its major components need not be 
modified for the satellite mission. The Thor autopilot and 
control system can be used for first stage guidance, 
although there is some possibility that this system would 
require some modification 'to offset the heavier load on the 
nose of the Thor and the increased loads during the assent 
trajectory. For the satellite mission, the Thor inertial 
guidance system will not be required. 

The basic airframe of the vanguard second stage need 
not be modified for this application, with the exception of 
the aft interconnect structure, which will have to be 
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page] 

designed to laate the 32-in* diameter Vanguard with the 
(illegj-in. diameter Thor (illeg)* The guidance system of 
the second-stage Vanguard would be used in coalition with 
G*B* {[illeg]) components. 

The size of the third stage [words illeg]. However the 
Vanguard [2 words illeg] is charactheristic, is acceptable, 
at least, of the type 




per ninutej vi th the c&t&era tiiacd to iii£j;e on exposure evsry third revolu-> 
Uon. 

Eecli exposiC'C viLl produce a picture covering gceis iCj 000 square siiles 


o!j t’w 5 ,ron:id. Bedi pass over the So'-'let Uaioii will cover about 3A 




r.ri]i.-n ffiiios oii the ground, or seerly half the to^ni lend area of 

ft,., tJul't:'. FiC'.!”’ 3 -S a sciwnaUc ixip?’csentai-iO:‘ itf a X-daj 

otrjtaiio-'. 
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of solid-propellant rocket meeting tlie requirements for the 
satellite under discussion. 

The payload-stage configuration chosen for this case is 
a double conical shape with a maximum diameter of 35 inches 
(see Fig, lb). A symmetrical body was chosen because of the 
desirability of minimizing possible aerodynamic lift forces 
at the relatively low orbital altitude. Symmetrical is 
assumed to be 0.050 magnesium alloy coated with a layer of 
Fiberglas-plastic combination on the forward end for heat 

j 

protection. The payload stage including a braking rocket 
using about 70lb of propellants. 

A typical ascent trajectory is shown in Fig. 4- This 
powered-ascent trajectory is affected by the combination of 
the Thor booster, with first-stage guidance preprogrammed 
for the autopilot, and the second-stage vanguard using its 
own guidance in conjunction with the g.e. radio system. The 
beumount velocity attained by the two boosters is about 
24,000 ft/sec, with a final-stage weight of about 350 lb. 

After a period of coast to a design altitude of about 
200 miles, the second stage, containing the spin-up and 
sparation mechanism for the third stage orients and spins 
the third stage in preparation for the final velocity 
increment. The orientation, produced by orientation data in 
the second stage, is to a pitch altitude such that the 
vehicle is parallel to the earth^s surface at [ilieg] 
degrees north (or south) latitude. After orientation, and 
before the third stage fires, the third stage and the 



TRANSCRIPTION - ORIGINAL FOLLOWS 


[sawe page] 

A 

payload are spun around their roll axis to the angular 
velocity needed to stabilize the vehicle and provide the 
prop [illeg] rate [3 words illeg]. 

[4 lines illeg] 
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Hie p&ylocd-etasc configuration chosen for this case is a double 
conical sl’xipe vLth a iaaxj.iiasa dioisster of 35 inches {see Fig. lb). A 
s;.TS 3 c tribal body uac chosen because of the desirolillity of mlalnizing 
possible ceToa;n»-Triic lift forces at the relatlvel:' loif orbital altitude. 

S::l i :‘!r';''r;Gl is aosi-rsd to be 0.050 cai;iesiuH elloy coated vith a layer 
of F t'en-lcs-p’-'.-tic coiil-.-.nat-«‘; tJic foiTfard end for heni- or ii^ct'on. 

T'r pp.^ iond -It? V i-xlvden a Irffi-.iit;' ro::':rt iigIt; VQ 3J- of pnroellsntG. 

A typ''e"JL o -cee.t trc.-c'-to.-y :5 sl'ow'- In Pj,;. b. Tvs rotfe-/<?d-:!Scent 
tA-aie ;tn:"- -s nfi'erbal hj U«c rojtf .lr.=t?o:' of t-r Thor v^th first- 

st«j;c nr.drjtce prepi-ogi-nssicd lor li-.e autopilot, end ti™ sceom’-c‘.age 
Vrr ^v -pfl ■?Rb' - "s own f?r'rln;r;e in c<r'-wctlo- titb i' -' G.E, i-dio eystecj. 

Hie 35n'.-:to:tt ve?o^-tt" atUtacd tie iwater? cl-oot 21=,?**'} ft/sec, 


vlv*' a fviue’-s"",'? "eight of rxiout is. 


Aftev n-!i”'4 of coast to c. dceitr’ aUitudc of rM.'t Zy> :v les, tJ',c 
secv’d ciw;r> crv-iavvi;!.; t’*- epi'i-iY mal J’cpa-.nt'oe ise\n: i-;n! f..,- tvo tMrJ 
r.ta'r’ P-d op'o" f.e pi-'p-rpt'n:- c,^v vdocJl 
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^ph« orbit tccurately eoou^ for coQrdituitlGii of photographic data; to trigger. 

'■ / ' ^ ■* ■ ^ ‘"’h . 

»/■. ‘ ' ; 

= tbs braking rockat at tbo proper time for the descent; osd to est^Usb the 
deseeat path so that the li^t point can be located. 

The aomber of trackers reipilred aad the specisg betisen them Is 
dictated partly by the guidance accuracy. To insure against guidance 

f 

inaccuracies la InuncWng, it Is proposed that twj or three trackers be 
used in an arrangement vhlch places them generally vlth about a SOO-mi 
separation on a line normal to the orbit. 

A second factor that jmst be considered in deteiminlng the number and 
spacing of trackers is the deterioration of tracking accuracy at low 
angles above the horizon. It Is higlily important tliat the satellite pass 
close enough to at least one station so tliat sufficient tracking data can 
be obtained at sngles of elevation greeter than about 20 degrees. For a 
nominal seteXlite altitude of l6o mi, this requires that the satellite 
pass within rouglily >" degrees of the station, or uithin a ground range of 
about y)0 mi. Again, two or three trackers at intervals of 200 mi normal 
to the orbit ere dictated, 

feenuse tie satellite is to be placed on a polar orbit, thes': 
objectives can be met by a small number of trackera near one of the poles. 

It seems advisable to locate the tracking stations, say three of them, at 
a high northern latitude such as In Alaslua or Canada. Spacing should be 
about 200 mi In longitude. 

Tracking data would be la the form of two angle? and a raiigo to 
permit orbit prediction, llie use of range Information considerably re'‘r''.e 9 
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' rockst In tbe satellite. Assuoi that the,satellite is caning arer the 
pole, that it is picked up hjT cur trsyekers in the north, and that «n 
ia^act point In the Pacific Is desired. The hrsking rocket is then fired 
foruard and upvsrd, imparting a dovnvard and backvard velocity Impulse 
superimposed on the crbital velocity. The resulting velocity uector 
points dovnvard, so that the vehicle Is effectively in a ballistic tra¬ 
jectory ccnparable to the 'loir-engls*, i.e., loiftr-thaa-optlmum, path of 
a long-range ballistic mlssSs. 

r 

Tracking of the vehicle Imediately after the beginning of descent 
establishes a predicted vacuum path. This, together vith predicted atmos¬ 
pheric effects, makes it possible to predict the approximate Ix^act area. 

The vehicle is protected against re-entry heating by a coating of suitable 
vaporizing material; dO lbs of Fiberglas-reinforced plastic, such as that 
used on advanced designs of the ICB^i nose cone and on the Jupiter nose 

M 

cone, are suggested. Impact survival of the casing, film load, batteries, - 
end beacon Is made feasible by the proper selection and arrangement of 
structural components. Search aircraft are used to find and recover the 
payload. This means that the radio beacon must operate after vater intact, 
and possibly that some type of d^e marker should be released upon io^act. 

5, IinmiGElIgS PMQFFS 

Photographs produced by the system Just described shouM enable us 
to do a useful reconnaissance job at Level A, over areas measuring millions 
of 8<juar9 ffiilea. The scales and resolution that vill be possible are 


comparable to those obtained vith certain kinds of piiatograpblc mapping 


SECRET • 







c«ii 


■S-N' ^ ^ *' 


T ■* 


!^ tsiiuiimeat stsmSIard «n Air Fores neoanaiBsascs aiioraft toda^* 


si&ke it postflbls to Identify major nliroads, bi^voysi and canals. Ufbad 
centers, industrial areas, airfields, naval facilities, seaport areas, 
and the like can he seen. Very liicely, defense uilssile sites of the sort 
found around the Moscow area vill also be identifiable. Thus, with 

' ha-J 

repeated surveillance, it will be possible to find new isajor installations, 
perhaps to leam something about patterns of use of Soviet ICBH systeos, 
and certainly to obtain clues for the direction of other, higher-resolution 

I 

systems that can go ^ack end take another look^ 

6. cao«rH POTEOTIAL 


. CXesrIy, the major en^hasis of this recocmendatlon is on the easiest 
and earliest recoverable photographic satellite system. This version, 
the l£-in,, f/5,5 camera using 500 ft of 5-in, film, and based on the 
Thor booster, is seen as the first of a series of such cajssras and systems. 
This system is capable of photography at Heconaaissance Level A in ade¬ 
quate detail. As the system is proved out, as coafidsnce is gained in 
satellite operations, and as envircmmental constraints and intelligence 
problems become better understood, more advanced systems can be constructed. 
Ihe first system would be followed by a 56 -ia* focal-length system, using 
1500 ft of 9-ih, film. At this time it appears that this system can also 
be put on orbit using a Thor-type booster, with a maximum payload weight 
of about 300 lb. 


This second system should provide reconnalfisance at Level B, giving 
adequate detail over areaa hundreds of thousands of square miles. Eventu¬ 
ally this system could evolve into one using a 10-ft focal-length lens 
and about 25 OO ft of l6-ln, film, based no longer on the Thor but on tha 










program (Fig, 5), 

^0 co&cXu^; it la balloted that tha tjpe of ayatam propoBad bars 
Trill Tiork, -can be available quickly, and vLU fill a vital military 
reconnaissance need both in the near and in the distant future, 

4 ^ 
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